Intracranial hypotension (IH) can occur following lumbar drainage for clipping of an intracranial aneurysm. We observed 3 cases of IH, which were all successfully treated by epidural blood patch (EBP). Herein, the authors report our cases.
INTRODUCTION
Preceding intracranial aneurysm clipping, a lumbar subarachnoid catheter can be placed to withdraw cerebrospinal fluid (CSF) in order to facilitate surgical exposure. The dural defect created by the lumbar drain commonly seals spontaneously in a few days following catheter removal. Persistent CSF leakage in excess of its production can cause intracranial hypotension (IH) ranging in severity from a mild post-dural puncture headache (PDPH, i.e., headache, neck stiffness, nausea, and dizziness) to severe IH, "brain sag", potentially causing midbrain herniation, pupillary dilation, hemorrhage, lethargy, coma, and death.
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Symptoms usually are exacerbated with sitting and relieved when recumbent. 26) Previously, anesthesiologists have been cautioned against performing an epidural blood patch (EBP) in the presence of intracranial pathology. 16) However, if the intracranial pathology is a direct result of persistent CSF leak, an EBP may be life-saving. 35) One of us (P.P.H.) observed that following open repair of anterior circulation aneurysms, some patients were more somnolent than would be anticipated based on surgery itself or other complications (e.g., residual ischemia or vasospasm). Given our height- ened awareness of possible IH following lumbar drain removal, we monitored clinically for brain sag and employed an EBP when indicated.
2)6)20)27) 34) We hypothesize that when there is evidence of persistent CSF leakage contributing to brain sag, EBP may be a valuable supplement or alternative to Trendelenburg therapy. Herein, the authors report our cases.
CASE REPORTS

Case 1
A 25-year-old 160 cm tall woman weighing 73 kg had recanalization of a previously coiled anterior communicating artery aneurysm. A Spetzler catheter was inserted at the L4-5 interspace and drained CSF but the volume was not recorded. The aneurysm was successfully clipped and the lumbar drain removed.
Postoperatively, she was neurologically intact. On POD 2, she became confused and apathetic; this worsened over the next 3 days. She complained of a positional headache, present while walking or sitting and absent when lying supine, (Fig. 1 ).
Brain sag was diagnosed by progressive global neurological deterioration, orthostatic headache and computed tomography (CT) findings. On POD 6, an L4-5 EBP was performed with 25 mL of autologous blood.
Within several hours, alertness improved, mental status returned to baseline, and headache fully resolved.
She was discharged the next day. Treatments for PDPH are well-described. with coma due to IH, an EBP was successful in reversing coma in 85% (6 patients required more than one EBP). 26) If symptoms persist, the EBP can be repeated with improved outcome.
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In the setting of brain sag, despite limited study, it appears reasonable to inject at least 20 mL of autologous blood. 12)31)33)39) Crawford 12) observed that EBP failed to correct PDPH in 17% when the volume of injected blood was less than 20 mL, and that complete relief was observed in 91% of patients when the volume was increased to 20-25 mL. The timing of the EBP also may influence its efficacy; performed within 24 hours after dural puncture, patching was unsuccessful in 71%, whereas after 24 hours it afforded full or partial relief in 96%. 25) This is a retrospective series and brain sag may 
